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ABSTRACT: 

PURPOSE: To make a voltage regulator with high yield by enabling the highly 
accurate adjustment of output voltage by dividing an adjustable resistance 
group into the two of 2<SP>m</SP>×R and 2<SP>n</SP>×R. 

CONSTITUTION: A voltage regulator made into a CMOS monolithic IC is composed 
Of a reference voltage circuit, a resistance, an error amplifier and an output 
transistor. This resistance is composed by serially connecting (m) serial 
resistance groups r<SB>mi</SB> (i=1 to 4) where the ith resistance value is 
2<SP>i-1</SP>×R and (n) resistance group r<SB>ni</SB> (i=1 to 3) where 
the ith resistance is 2<SP>i-1</SP>×R. At first, a link cut is performed 
so that resistance value may be smaller than a desired resistance value within 
the range which is adjustable by the resistance groups r<SB>mi</SB>, output 
voltage is measured and the highly accurate adjustment of the output voltage is 
performed by performing the link cut of the resistance corresponding to the 
difference of the output voltage and the desired output voltage of the 
resistance group r<SB>ni</SB>. Thus, the highly accurate adjustment of the 
output voltage becomes possible. 

COPYRIGHT: (C)1993,JPO&Japio 



11/17/06, EAST Version: 2.1.0.14 



(i9)b#b#iw (j p) (12) & If) i|3f jft & (a) uiymtrnm** 

#^^5-289758 

(43)&§8B TO 5^(1993)11.8 5 B 

(51)IntCl. s MME? Jrn«fflHH» F I S«9»flBr 
G 0 5 F 1/10 L 8209-5H 

B 8209-5H 



sss* mm* m>m<»&\{± 4 jo 





^¥4-93035 


(71)tiJ||A 


000002325 










(22)tfc8B 


TO 4 *P(1992) 4 13 B 




xmnsa:*efeF 6 T@3i# 1 4* 








US Kin 








BW«alK*F6TI31#14J -te-fa 














(74)ftSLA 





(57) [SIM 



m 



n 

m 




11/17/06, EAST Version: 2.1.0.14 



(2) 



5-289758 



imm i ] y- htfmgmmm&jimizmz 

f-tcom^mmtih^Kotmb. fries in&mz 
w.mz®mztiz>m2<omjit. mnm.m^mmn 
vAjitifftzmmz ti&mmwE tus§ t h *a-t 
-v- i/jfai/-?i:ii^T. wim&icowum&m 
tftn?ix2" r (m=o. i, 2. -) X'h&mmz 10 

*^fn2" R (n = 0. 1. 2, -)T**«fl* 

Wi'h%h t&iizmM, i 2<r>mm<r>&mzit 
vyrmttfmizmmztixti*). wmimtm 

ixwmLx&jim&zwmwk. mm2mmuz 

-*Oil«J«EaBSm 20 
[0001] 

[ mtnmmftm ) z mmt , cmos^/u^* 

V 0 = [ (Rl +R2 ) /R2 ] XVr.f 



[00023 

[flaw**] fiaw>*;i^-y 4 v^^'-9<r>mt 
E5r02(c*-r. wOBSSJi. S^mflEElSS 1 . ffifiiR 

[0003] ft*. IWgStR! (cliH3fc*rJ:a 
t, i #S«OSJ5tffl* { a*ffifitR^2i-' fig ( i = 1 . 
2, 3-) Tfc*i3$rS!S>Wflfc«tt&*i. 
ttW— f • HJ zy-ZlzXiXJ} y b-r&zbiffltifc 

vv?m>iX'i'3-\-iii\x\^. i«o«fiiRi £^-> 

**EVo JiiOEBSOfll***^* ( 1 ) <0J; Sfcffcb 
[0004 ] 



( 1 ) 



ZZX\ Ri , Ra ti02<Di&ffiRi . R2 OjgtiiffiT- 
ftO. V,.i tt»»«EEI»loaj*«E(WT. S* 

ffiVo r\<m®Z?»thtz#>lZ, S ( 2 ) *QS«WK«*. 

R 1 = £ a , 2 " X R % (V, 



[0005] 
[Rl ] 

/Vr.r - 1 ) X R z (2) 



[00 06] ai = 0&tz\±lX'hh. ZCOX 

nzix. ttj*«Ev 0 ttmmvmtzmmtii. mi 

R=l kflfttttf. 
Ri =n +r3 =8kC2+ 2kQ= 1 OkQ 

±1 oxt-f4tiaeKtt9-«-i 1 kaottttftpftfe 

il&ii:fc4*. , 40 

[0007] 

Ri JMtl.M^To-feXW^'^^. 

*9"J*«6T«*4i:V^IHI*«*-jfc. ZZX'Z 

aminmii. m<oz<nj:o%mm$:M&tzfi: 
sttRi mmmt^zbizx^x^n^m^m 

mt^hzbx-hh. *so 



* [0008] 

issoffi^ffl*^^ 1 xr(7)2° xR<oe?ijjg!iig 

b. i#g^)iaj3t* { 2» XR(7)2" xR<0JSStgPkS:lS 

2" xRwJSfiWP-CPfircSilSHrtT. Br 
M^SfitffiJ: 0'h$ < «ri J: 0 'J vji) "/ V L (SIS 

/fcOHA V.rt«S-r*ffljiS 2" x Rco&inMW^fr 

(MOE) *»Btfl*J:3CUfc. 
[0009] 

fc#*2» xR<ommnm&t&zbx\ mums 



1 1/1 7/06, EAST Version: 2. 1 .0. 14 



(3) 



^¥5-2 89 7 58 



[00 10] 

immm tiTtc zmmommzmtzm^xm 

01»i03OjScfitRi *&&ltz{><OX\ 4ffl 

(om.nts.rn r . ( m = i ~ 4 ) 1 3 mommm® r 

„ (n=l~3) WHWcio-C^v h^I^U 
y^gPWU = (m=l~~4 ) . U (n=l~3)*> 

y^S&MflElSilTV**. 
[00 1 1] OT. WKfetooTKW-f*. *-f . » 
^SEHISSloas|l«EfflVr e f MBJgU * ( 1 ) *» 

bmw.<ntMmEvt> mhtitmit (Ri +r*>/ 

Ri = r.i + r«4= 1 . 1 kfi+8 
0%T"Ri=8. lkCfft-jfctn. * 



10 



Ri =8- 1 kfi+r„2 = 8 

tt&ztmmt**). mmmnmmRi mux 

hZkliZZt. 01T«ir. iLT4#, r n t 

LT3*0«ffimiraU:#. HRtttLT. r n J 

[0013] W±c7)PS)fe5r I «i/\^f7rri 
ClfftWf. ^x^NPlt'SmmEVref *>*^»LT 

^jLU-^tol^LT^S**. 04tf)J:?&ftoai 
aWEfcttOtf/t^-S/* • Hf\*W-*OJStSR8fc. 

[0014] 

£2° XRt2» xR<02Ot-tiifC. !SRf*(=aj 



tffititvh-ri. mz&jinsvo eajgu mm 

c^tll^mfEfflVoui tco^AVo =Voui -Vo fcft* 
T4. -5-LT. AVo tc«i't4«8M«:fr*U 311 
^JSfitRW+^fe-eoflt «r* «fc 9 fc 'J y 

[00 1 2 3 -WtLT, Hlfc*$WCR = lkQX'h 
1 OkQtfDjgiMSi-tl,. iOt^To 

#<&fSL->-C+l OKfcU 1 0kOtC*fcifi<$r* 
J: 3 WHS*. 

8kQ=9. 9kQ 

fX'V)J8rtlZbX\ 

1 k£2+ 1 . 8kfi=9 . 9kQ 

imi ] *^wcfflv%<bix&^7 : — 
eomme>mmmmx'*>&. 
[02 ] aswj^-f-s; • ^^.u-^cnmmxh 



20 



30 



[ 12 3 ] II 2 <9&ffia5?)!$fflI2T-£> § . 

[04 ] ft*wa*)!iifl*E*fto#;H i -5'* • 

u-?(o\$&mx'b&. 



sap 
y sw* 



[02] 



[03] 






;2 0 xR[J 


Li w*m 




; 2'*R □ 






: 2 2 «R □ 














— L5 






— L6 



1 1/1 7/06, EAST Version: 2. 1 .0. 1 4 



(4) ^¥5-289758 



[Hi] 



m 



n 

m 




[04] 



1 1/1 7/06, EAST Version: 2. 1 .0. 14 



